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1. ObIAA XAPAKTEPUCTHUKA PABOYEN ITIPOTPAMMBbI
YUYEBHOU JUCHUIIJINHBI
OV /.11 ®u3uka

1.1. O61acTh NpUMeEHEHUS POTPAMMBI

PabGouast mporpamMmma ydeOHON MMCHMIUIMHBI SBISETCS YacThl0O OCHOBHOMU
npodeccuoHanbHOM 00pa30BaTeNbHON MPOTPaMMBI, pealn3yeMoil MpH MOJArOTOBKE
CHELHUATNCTOB CPEHETO 3BEHA MO CIIELHMAIBHOCTH 38.02.04
Kommepuusa (1o otpacism). [IporpamMma yueOHON AUCHUILTUHBI « DU3UKa»
pazpabotrana ¢ yuderom TpeboBanuii DI'OC cpemanero obmero oOpa3oBaHus,
MPEABSBISIEMBIX K CTPYKTYPE, COAEPKAHUIO U PE3yJIbTaTaM OCBOCHHUS YUeOHOU
aucuuIuInHbl «Dr3uKa», B COOTBETCTBUM ¢ «PekomMeHaalusIMu o opraiu3ainuu
MOJIYUYEHHUsI CpeTHEro 00IIero oopa3oBaHus B Mpejiesiax OCBOCHHST 00pa30BaTeIbHBIX
IporpamMm cpeHero npodeccuoHaIbHOro 00pa3zoBaHus Ha 0a3e OCHOBHOIO OOLIETrO
oOpazoBaHus...» (mucbMo JlemaprameHTa rocyJ1apCTBEHHOMN MOJIUTHKUA B cdepe
cpeaHero mpodeccuoHadbHOTO 00pa3oBaHUs U MNPO(PECCHOHATBLHOIO OO0y4eHUS
Munnpocsenienus Poccun ot 01.03.2023 Ne 05-592), mpumepHoii iporpaMMoit
o611eo0pa3oBaTebHOM yueOHO!H nuciumminibl «Pusukay (aTop JI.B. Uncrsakosa,
HPTIO, 2022 1.) ¢ yuyeToM COIUaIbHO-3KOHOMUYECKOTO MPOUIIS MOTy4aeMOro
npodeccuoHanTbHOro 00pa30BaHusl.

1.2. MecTo JMCUMIUVIMHBI B CTPYKTYpe OCHOBHOIl mnpodeccuoHaIbLHOM
o0pa3oBaTeIbHOI MPOrPaAMMBbI:

O6meoOpasoBarenbHas yueoHas guctiviuinaa OY /(.11 duszrka B COOTBETCTBUU
¢ ®I'OC COO wu BxXxoauT B 00II€00pa30BATEIbHBIA ITUKJI YUYEOHBIX JTUCIMIUIMH,
n3ydaercs Ha 6a30BOM ypOBHE.

TpeOoBanus K pe3yibTaTaM OCBOCHHS AUCHMUILIMHBI:
Copepxanue mporpaMMmbl  «®Pu3nMKa» HaNpaBlIC€HO HA  JOCTHKEHHE
CHEYIOIINX Yeel:

— OCBOEHHE 3HaHUN O (QPyHAAMEHTAJIbHBIX (PU3NYECKUX 3aKOHAX M TMPHUHIUIMAX,
JeKaluX B OCHOBE COBPEMEHHOM (pU3MuecKol KapTHHBI MHUpa; HauOoJee BaKHBIX
OTKPBITUSIX B 00JIacTH (DM3MKH, OKA3aBIIMX OMPEIEINAIONlee BIUSHUE HAa Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH; METOIaX HAYYHOTO MO3HAHUS MPUPOIBL;

— OBJAJCHUE YMEHUSMU IPOBOJIUTH HAOJIOJIEHUS, TUIAHUPOBATH U BBITOJIHSTH
HKCIIEPUMEHTBI, BBIJBUTATh TUIOTE3bl U CTPOUTH MOJEIH, MPUMEHATh MOJIyYEHHbIE
3HaHMS MO0 Pu3uKe AJs1 00BACHEHHS pa3HOOOPAa3HbIX (PU3NYECKUX SIBJIEHUN U CBOICTB
BEILIECTB;  NPAKTUYECKM  HCIOJIb30BAaTh  (PU3MYECKUE  3HAHMS;  OLICHUBATH
JIOCTOBEPHOCTh €CTECTBEHHO-HAY4YHON HH(pOpMaIINH;

— pa3BUTHE I[I03HABATEJIbHBIX HMHTEPECOB, HHTEIJICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mporiecce MPUOOPETEeHUS 3HAHUN U YMEHUN M0 (PU3UKE C



UCIOJIb30BAHUEM  pA3JIMYHBIX HCTOYHUKOB HMH(GOpPMAIMM U  COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— BOCIIMTaHHWE YOEKJEHHOCTH B BO3MOXXHOCTM IO3HAHUS 3aKOHOB IPUPOJIBI,
UCIIOJIb30BAaHUsI  JOCTHMKEHUM (Qu3MKku Ha Omaro pa3BUTUS  YEJOBEUECKOH
UBWIM3AIMN;, HEOOXOIMMOCTH COTpPYJIHHMYECTBA B IPOLIECCE COBMECTHOTO
BBITIOJIHGHUS 3a7]a4, YBaXKWUTEIHLHOTO OTHOIIEHHWS K MHEHHIO OIMOHEHTa TMpHU
00Cy>KIeHUH POOJIEM eCTECTBEHHO-HAYYHOTO COJIEPKaHusI; TOTOBHOCTH K MOpajIbHO-
TUYECKOM OIIEHKE MCIOIB30BAHMS HAYYHBIX JOCTHXKEHUN, YyBCTBA OTBETCTBEHHOCTHU
3a 3alMUTY OKPY’KaOIIEH CpeabL;

— WCIONB30BaHWE TMPUOOPETCHHBIX 3HAHWUM W YMEHHA IS PEIICHHS
NPaKTUUYECKUX  3a/ad  IOBCEIHEBHOM JKM3HHM, o0ecrnedeHuss 0e30macHOCTU
cOOCTBEHHOM >KU3HH, PAIlMOHATBHOTO MPUPOJIONOJIB30BAHUS U OXPAHbI OKPYKAIOIEH
Cpelbl U BO3MOXKHOCTh NMPUMEHEHMSI 3HAHUM TIPU PEIICHUHU 3a7a4, BO3HUKAIOIINX B
nocneayoiei npogeccuoHaNbHOMN 1eATEIbHOCTH.

OcBoenue cojepkaHus y4eOHONW JUCHUTUIMHBI «®DU3MKa» MPEanoiaraet
JTOCTHKEHHE 00YyUaIOIMMUCS CIEIYIOIINX Pe3yIbTaTOB:
JIUYHOCMHBIX:

—  YyBCTBO TOPJOCTH U YBaXXCHUS K UCTOPHH U JOCTHKCHUSIM OTECYECTBEHHOM
¢usnyeckoil Hayku; (U3UYECKH TPaMOTHOE TMOBEACHUE B MPOodeCcCUOHATBHON
JEeSATENBHOCTH U OBITY MpU 0OpalIEHUU C MPUOOpPAMU U yCTPONCTBAMU;

—  TOTOBHOCTH K MPOJOJDKEHUIO 00pa30BaHUsl U MOBBIIICHUS KBATU(UKAIINY B
n30paHHON MpodeccHnoHaIbHON AESITENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIU
(bU3HUECKUX KOMIIETEHIINI B 3TOM;

—  YMEHHE HCIOJIb30BaTh JIOCTUKEHUSI COBPEMEHHOW (U3MUECKOW HAyKU H
(GU3MUECKUX TEXHOJOTUM JUIsl TOBBIINICHUS COOCTBEHHOTO HMHTEIUIEKTYaJIbHOTO
pa3BUTHUSA B BRIOPAHHOHN NIPO(HECCHOHATFHON IEATEIHHOCTH; YMEHHE CAMOCTOSATEIHHO
A00BIBaTh HOBBIC Al ceOs (hM3MUECKHUe 3HAHUS, MCIONB3Ys JUIsl 3TOTO JOCTYITHBIE
HMCTOYHHUKYU MHGOPMAIIHH;

—  YMEHHME BBICTpaMBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOUIECHUS B KOMaHJE IO
pEIeHUIO O0IIUX 3a/1a4;

—  YMEHHME YIpaBJIsATh CBOEW MO3HABATENLHON JIE€ATEIbHOCTHIO, MPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O HHTEJIEKTYaJIbHOTO PA3BUTHS;

MemanpeomMemHbix:

— HCIOJb30BAaHUE PANIMYHBIX BHJIOB TO3HABATEIBHOM JEATEIBHOCTH JUIS
pemieHuss (U3MYECKUX 3ajlay, NPUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/leHusl, OMHUCAHUs, U3MEPEHUS, SKCIEPUMEHTA) JUIsl U3YyUYEHHUS Pa3TUYHBIX
CTOPOH OKPYKaIOUIEN JEUCTBUTEIBHOCTH;

— HCIOJIb30BaHWE OCHOBHBIX MHTEIEKTYaJIbHBIX ONEpalfil: HOCTAHOBKY 33]1a4H,
bOopMyTMpOBaHMS THUIIOTE3, aHaIW3a W CHHTE3a, CPaBHEHHS, O0O0OOIICHUS,
CUCTEMATHU3AlIMH, BBISIBJICHUS MPUYMHHO-CIECJICTBEHHBIX CBS3€H, IOMCKAa aHAaJOIOB,
dbopMyITUpPOBaHUS BHIBOJOB JIJISl U3YUYEHUSI PA3TUYHBIX CTOPOH (PU3UYECKUX OOBEKTOB,
SBJICHMM M TPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJMMOCTH CTaJIKHUBATHCS B
npodeccuoHanbHOU chepe;



— yMEHUE T'€HEpHUpPOBATh UJEU U ONPENEATh CPEACTBA, HEOOXOIMMBIE ISl MX
peanu3aunuu;

— YMEHHE HUCIOJB30BaTh Pa3NWYHbIE UCTOYHUKHU AJIsI TOJy4YeHUs (U3NYECKOM
nH(pOpMaLIKH, OLIEHUBATh €€ TOCTOBEPHOCTH;

— yMEHHE aHAIU3UPOBATh U MPEACTABIATh MHPOPMAIIHIO B Pa3IMUHBIX BUAX;

— yMeHue NyOJIMYHO NPEJICTaBIATH PE3YNbTaThl COOCTBEHHOI'O HMCCIEIOBAHMUS,
BECTU JIMCKYCCHHM, JOCTYIHO WU TapMOHHUYHO coyeTas coaepkaHue u (HOopMbl
npecTaBiIsieMol HHPOopMaIuy;

NPEeOMEemHbIX:

—  chopMHpOBAaHHOCTH MPEICTABICHUN O POJIH U MeCTE (PU3HKU B COBPEMEHHOM
HAyYHOM KapTUHE MHUpA; MOHUMaHHE (PU3UUECKOW CYIIHOCTH HaONIOIaeMbIX BO
Bcenennoit siBnenuii, ponu ¢pu3uku B GOpMUPOBAHUU KPYTo30pa U (PyHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS] IPAKTUYECKUX 3a]1aY;

—  BJaJICHHE OCHOBOIIOJIAral0IUMHU buznuecKkuMu MOHSTUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMU; YBEPEHHOE UCIIOIb30BaHUE (PU3HUECKON
TEPMUHOJIOTUH U CUMBOJIUKH;

—  BJAJICHHE OCHOBHBIMH METOJAMHU HAyYHOI'O IO3HAHMS, MCIOJIb3YEMBIMH B
(dbu3uKe: HAOMIOICHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

—  yMeHus 00pabaTbIBaTh PE3yIbTaThl U3BMEPEHUMN, OOHAPYKUBATH 3aBUCUMOCTh
MEeXIy (PU3NYECKUMH BEIMYMHAMU, OOBIACHITH MOJYyUYECHHBIE PE3yJIbTAThl U JI€NaTh
BBIBO/IbI; C(DOPMUPOBAHHOCTh YMEHUS pelliaTh (PU3NUYECKUE 3a/1a4u;

—  copMHpOBAaHHOCTh YMEHHS NPUMEHATH TOJYYEHHbIE 3HAHUS IS
OOBSICHEHUs] ~ yCJIOBUH  NpPOTEKaHUS  (PU3MUYECKUX  SBJICHUM B  IPHUPOJE,
npodecCHOHANIbHOM cdepe U IS MPUHSITHS MPAKTHYECKUX PEIICHHUH B IIOBCETHEBHON
KU3HU;

—  copMHPOBAHHOCTh COOCTBEHHOM MO3UIMU MO OTHONIEHUIO K (Pu3nueckoit
nH(pOpManuu, NOJy4aeMOr U3 pa3HbIX HCTOYHUKOB.

KoJsinuecTBO 4acoB Ha OCBOEHHE MPOTPAMMbI ANUCHUIITUHBI:

O6bem oOpa3oBaTenbHOM porpamMmbl 132 yaca, B TOM 4Hce:

- 3aHATHS BO B3aUMOJICHCTBHE C MpernoiaBareieM — 88 4acos;

- caMmocTosTenbHas paboTa-44 Jaca.

DopMa NPOMEKYTOYHOM aTrTecTaunm: TuddepeHIUPOBAHHDbIN 3a4eT.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUTLJIAHBI

2.1. O0beM y4eOHOI TMCUMILUIMHA U BHAbI YUeOHOI padoThl

o 0YHOM hopme oOydeHus

Bup yueOHoit padoTbl

Oo0BeM yacoB

O06bemM 00pa3oBaTEIHHON MTPOTPAMMEBI 132
Bcero yueOHbIX 3aHATHIT BO B3aMMOJICHCTBUY C MPENOJaBaTEIEM 88
B TOM 4HCJIe:
IIPAKTUYECKUE 3aHATUSA 29
TEOPETUYECKUE 3aHATHS 64
CamocTtosTenpHas paborta 44
UTOTOBas aTTECTALMA 1O IUCLUILIMHE B (hOopMe

nuddepeHIIMPOBaHHOTO 3a4eTa 2

Koncynpramuu

10 3a09HOM (hopmMe 00ydIeHUS

Bun yueOHoi1 padoThI

O0BLeM yacoB

O06BeM 00pa3oBaTeIbHON MTPOTPAMMBbI 132
Bcero y4ueOHBIX 3aHATUI BO B3aUMOJICHCTBHH C MPENo/iaBaTeieM 8
B TOM 4YHCJIe:

TEOPETHUECKHE 3aHATHUS 3
MPAKTUUYECKUE 3aHATUS 4
CamocTtosiTenpHas paborta 124
Koncynpramuu -
WUTOTOBAsI ATTECTAIUS 110 AUCITUIUTHMHE B (hopme 1
auddepeHIMPOBAHHOTO 3a4eTa




2.2. TemaTuyeckuil miaH u coaepxxkanue yueonoi qucuuminubsl OY .11 @usuka

HaumenoBanme Conep:xkanue y4e0HOro MaTepuaJa, J1ad0paTopHble U MPAKTHYECKHE PadOThI, Oo0bem YpoBeHb
pa3esaoB U TeM CaMOCTOsITeIbHAs padoTa 00y4yaloImmXxcsi, Kypcopasi padora (IpoeKT) 4acoB OCBOCHUS
1 kypc 1 cemectp
BBenenue Conep:xanue yueOHOro MaTepuaJia. 2 1
®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC. 2

EcTecTBeHHO-Hay4YHBIN METOJI MO3HAHUS, €70 BO3MOKHOCTH U TPAHUIIBI IPUMEHUMOCTH.
DKCIIepUMEHT U TEOpHUs B IPOLIECCce MO3HAHMS TPUPObl. MoenupoBanue pU3HUecKux
SIBJICHUH M MPOLEecCOB. POJIb 3KCIIEpUMEHTA ¥ TEOPUU B IIPOLIECCE TO3HAHUS TPUPOIBI.
dusnueckas BenuurHa. [lorpenHocTy n3MepeHnit Gu3nueckux BenuuH. Ousnueckue
3aKOHBI. [ paHUIIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [ToHsTHE O PU3HUecKOi
KapTHHE MHUpa. 3HaYeHHEe PU3UKHU TP OCBOCHUH CIICUAIBHOCTH.

IpaxkTuueckue 3auaTus (He npedycmomperol) -

KoHTpoabHbIe padoTsl (e npedycmompersl) -

CamocTrosiTe/ibHasi padoTa 00y4aromuXcs (He npedycmMompena) -

Paznea 1. Mexanuka 20

Tema 1.1. Coaepsxanue y4eOHOIro MmaTepuaJia 4

Kunemaruka Mexannueckoe nemxenue. [lepememenue. [Iyts. CkopocTts. PaBHOMEpHOE 1 1
IIPSIMOJIMHENHOE IBUJKEHHE. Y CKOpeHue. PaBHOIIEpeMEeHHOE IPSIMOJIMHEMHOE
JIBUKCHHE.

CBoOoaHoe manenue. JIBuxeHne Tena, OpomeHHOro Mo/ YIJIOM K TOPU30HTY. 1
PaBHOMEpPHOE IBUYKEHUE 110 OKPYKHOCTH.

JlaGopaTopHoe 3aHsITHE - 2

KouTtpoJbHbIe padoThl (He npedycmomperul) -

CamocTrosiTesibHasi padoTa 00y4armmxcs 6
OmnpeneneHrne yCKOPEHUs Tela MPU PAaBHOYCKOPEHHOM JABUKEHUU

Tema 1.2. Conep:xanue y4eOHOT0 MaTepuaJia

3aKOHbI MEXaHUKHU Ilepssiii 3akoH Hetotona. Cuna. Macca. mnyinbc.
HrroToHa. Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKOW TMHAMUKH.

Tpernii 3akoH HproTOHA.

AR P INO

IIpakTHYecKHe 3aHATUA




1. M3ydeHue 3aKkoHa COXpaHEHHUS UMITYJIbCA.

2. CoxpaHeHHE MEXaHUYECKON JHEPruy TP JIBIKCHHHM TeJa TOJ JCHCTBUEM CHII 2
TSXKECTU U YIPYTOCTH.

KouTtpoJbHbIe padoThl (He npedycmomperol) -

CamocTrosiTesibHAs padoTa 00y4aOIINXCS (He npedycMompena) -
Tema 1.3. Coaep:xanue yueOHOro marepuajia 3
Cuuisl B IpUpoO/IE. 3akoH BceMHUpHOTro TsAroTeHus. I paButanmonHoe nosie. Cuna tspkectu. Bec. CriocoOwr 2

u3MepeHus: Macchl Tel. Cuibl B MEXaHUKE.

JlabGopaTropHoe 3aHsiTHE -

KoHTpoabHbIe padoTsl (e npedycmompersl) -

CamocTrosiTesibHasi padoTa 00y4armmxcs 6

N3yuenue nBU)eHUA Teja Mo OKPY>KHOCTHU MO/ JEHCTBUEM CUJI YIIPYTOCTHU U TSKECTH
Tema 1.4. Coaep:xanue yueOHOro Mmarepuajia 5
3aKOHbI COXPAHEHHUA B | 3aKOH COXpaHEHHs WMITyJbca. PeakTuBHOE JBIKeHHe. PaGora cuibel. Pabora 2
MEXaHUKE. MOTEHIMAIBHBIX CUJI. MomiHocTh. DHeprusi. Kunerndeckast sneprusi. [loreHimanbHas

SHeprus. 3aKOH COXpaHEHHUS MEXaHHUeCKoM sHepruu. [IpuMeHeHre 3akOHOB COXPaHEHUS.

JlabopaTopHoe 3aHsiTHE

KonTtpoabsnas pa6ora no paszneny 1. Mexanuka 1

CamocTrosiTe/ibHasi padoTa 00y4alomMXcs (He npedycmMompena) 6

OmnpITHAs TPOBEPKA 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPrUu.

N3ydyenne 0cOOCHHOCTEN CHITBI TPEHMSI (CKOTBKEHUS).

Pazgen 2. OcHOBBI MOJIEKYISPHON (PM3UKHM M TEPMOAUHAMHUKHU 20

Tema 2.1 Conep:xkanue y4eOHOT0 MaTepuaJia 3
OcHOBBI OcHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKON Teopun. PazMepsl 1 Macca MOJIEKYJT 2
MOJIEKYJISIPHO- u atomoB. bpoyHoBckoe aBmxkenue. [uddysus. Cuibl U 3HEPTHs MEKMOICKYISIPHOTO
KHHETUUECKOU B3aHlMOJICHCTBHA.

teopuu. UneanbHblit
ras.

CrtpoeHue 1a3000pa3HbIX, JKUJIKAX U TBEPAbIX Tesl. CKOPOCTH IBHKEHUS MOJIEKYN U HX
U3MEpPEHHUE.

WNneanbubiii ra3. [laBnenue raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHYECKOMN
TeopuH ra3zoB. Temmeparypa U ee m3MepeHue. ['a3oBbie 3aKOHBI. AOCOJIOTHBIA HYJIb
Temreparypbl. TepMoauHaMHuuecKas IIKajda TEMIEpaTypbl. YpPaBHEHHUE COCTOSIHUS
nJealbHOro ra3a. MossipHas ra3oBasi HOCTOSIHHASI.

JlabopaTopHoe 3aHsiTHE




KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTesibHast padoTa 00y4armmxcs
N3yuenue 3akona boitns-Mapuotra

Tema 2.2.
OCHOBBI
TEPMOIMHAMHKH.

Conep:kanue y4eOHOT0 MaTepuaJia

OcHOBHbBIE TIOHATHUSI M OIpeleleHUs. BHYTpeHHssT 3HeEprust CUCTeMbl. BHyTpeHHss
SHEprus uaealbHOro rasza. PaGora u Temnora kKak (opMbel nepeAayd SHEPrUH.
TeroemKkocTh. YenbHas TEIIOEMKOCTb. YpaBHEHHe TeruioBoro OanaHca. IlepBoe
Ha4yaJio TePMOIMHAMUKH. A trnabaTHbIi potecc. [[puHIMNT ASHCTBUS TETTTIOBON MAITMHBI.
KIIJ] TenmoBoro asurarens. Bropoe Hauano TepmMoauHaMuKd. TepMoauHamMHuecKas
1IKaJla TeMueparyp. XojaoAuabHble MaliHbl. TemnoBble apurarenu. OxpaHa npupoabl.

IIpakTuyeckue 3aHATHSA (He NPedyCMOMPEHbl)

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTe/ibHasi padoTa 00y4alomuXxcs (He npedycmMompena)

Tema 2.3.
CaoiicTBa mapos.

Conep:xanue yueOHOTo MaTepuajia

Ucnapenne n xonaeHcanus. HachIeHHBIN Map U ero cBoicTBa. AOCOMIOTHAs H
OTHOCHTEIbHAS BIAXKHOCTH Bo3ayxa. Touka pocsl. Kunenue. 3aBucumoctsb
TEeMIIepaTypbl KUTICHHS OT JaBjieHus. [leperpeTsiii map u ero ucroiab30BaHUE B TEXHHUKE.

IIpakTHYecKkHe 3aHATUA
3. M3Mepenne BIaXXHOCTH BO3/IyXa.

KouTtpoJbHbIe padoThl (e npedycmomperol)

CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena)

Tema 2.4.

CBoiicTBa )XKUIKOCTEMN.

Conep:xkanue y4eOHOT0 MaTepuaJia

XapakTepUCTUKA KUJIKOTO COCTOSIHUSI BellecTBa. [IOBEpXHOCTHBIM CIOM KUIKOCTH.
3Hepm;1 MMOBCPXHOCTHOI'O CJIOA. SIBneHusd Ha rpaHulC KUAKOCTU C TBCPAbIM TCIIOM.
Kanunnsipusie siBneHus.

IIpakTHYecKkHe 3aHATUA
4. VI3mepeHHe NOBEPXHOCTHOTO HATSKEHUSI JKUIKOCTH.

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTe/ibHasi padoTa 00y4aromuXcs (He npedycmMompena)

Tema 2.5.
CBolicTBa TBEPIBIX
TeIl.

Conep:xanue y4eOHOT0 MaTepuaJia

XapakTepucTHKa TBEPIOT0 COCTOSHUS BELLIECTBA. Y IPYTHe CBOMCTBA TBEPABIX TEJ. 3aKOH
I'yka. MexaHnndeckrue CBOMCTBA TBEPJbIX TeJ. TEIJIOBOE PacUIMpPEHUE TBEPIBIX TENI U
xuJkoctel. [lnaBnenne u kpucrammsanus.
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IIpakTHYecKHe 3aHATUA

[

5. M3ydeHne 0cOOEHHOCTEN TETJIOBOTO PACIIUPEHUS BOJIBI.

SN

KonTpoabHas padora no pasaeny 2 OCHOBBI MOJIEKYJISIPHON (PU3UKH U
TEPMOIUHAMUKHI

CamocTrosiTe/ibHasi padoTa 00y4alomuXcs (He npedycmMompena)

Pazgen 3. DiekTpoaMHAMuUKA

Tema 3.1.

DNEKTpUUECKOE MOJIE.

Conep:xanue yueOHOTo MaTepuajia

DJIEKTpUYECKUE 3apslibl. 3aKOH COXpaHeHMs 3apsana. 3akoH KyioHa. DiekTpuyeckoe
nosie. HampspkeHHOCTH anekTpudeckoro mojst. [Ipuamun cynepno3unuu nonei. Pabora
CHJI DJIEKTPOCTATUYECKOTO MOJISI.

ITorenunan. Pa3zHocTh MOTEHIIMAIOB. DKBUIIOTEHIIUAIBHBIE TOBEPXHOCTH. CBA3b MEXIY
HaIIPSHKEHHOCTBIO U PA3HOCTBIO IIOTEHLIHUAIIOB 3JIEKTPUUECKOTO MOJIA.

JysnexkTpuku B aiekTpudeckoMm node. [lomsipuzanus nuanektpukos. [IpoBogHuku B
anexTpuueckoM nosie. Konnencaropsl. CoeinHeHHE KOHICHCATOPOB B 6aTapero. DHeprust
3apsSHKEHHOT0 KOHACHCATOPa. JHEPTHUs DJIEKTPUUECKOTO MOJIS.

IIpakTHYecKkune 3aHATHSA. (He NPedyCMOmpeHbl)

KouTtpoJbHbIe padoThl (e npedycmomperol)

CamocTrosiTesibHAs padoTa 00y4aOIINXCS (He npedycMompena)

Tema 3.2.
3aKOHEI ITOCTOSHHOI'O
TOKa

Conep:xanue yueOHOro MaTepuajia

YcnoBusi, HeOOXOAMMBIE 7151 BOSHUKHOBEHHUS U TOJJICPKAHUS DJIEKTPUYECKOTO TOKA.
Cuna ToKa ¥ MJIOTHOCTh TOKA.

3akon Oma s yuactka uenu 6e3 3/C. 3aBUCUMOCTD 3JIEKTPUYECKOTO COTIPOTUBIICHUS
OT MaTepuala, JUIMHbI M IJIOLIAJU TONEPEYHOT0 CEYEHHs IMPOBOJHUKA. 3aBUCHUMOCTb
AJEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOAHHMKOB OT TEMIEPATypbl. DIEKTPOJBHKYILAS
CHJIa HICTOYHHMKA TOKA.

3akoH OMa nis monHoM nenu. CoenvHeHue MPOBOAHUKOB. COENMHEHUE MCTOYHUKOB
AIEKTPUYECKOM SHEPTUU B OaTapero.

3akon JIxxoyms—Jlenna. Pabora 1 MOIIHOCTB JIEKTPUIECKOTO TOKA.
TemnoBoe neliCTBUE TOKA.

JlabGoparopHoe 3aHsiTHE
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KouTpoJbHbIe padoThl (He npedycmomperol)

CamocrosiTe1bHas padoTa 00y4aromuXxcst

HccnenoBanue 3aBUCHUMOCTHM MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucTope, OT CHIIbI TOKA.

Nzyuenue D/1C v BHyTpEHHETO COMPOTUBIICHHS] UCTOYHUKA TOKA

Tema 3.3. Conep:xxanue y4eOHOT0 MaTepuaJia 2
DNEeKTPUYECKHM TOK CobcTBeHHAs TPOBOAMMOCTD TOTYIIPOBOJHUKOB. [10TyTpOBOAHHKOBBIE TIPHUOOPHI.
B IIOJIyIIpOBOAHMKAX. | KOHTpoJibHBIE padoThI (He npedycmompetul)

CamocTrosiTe/ibHasi padoTa 00y4aromuXcs (He npedycmMompena) -
Tema 3.4. Coaep:xanue yueOHOro MmaTepuajia 2
MarunutHoe nozie. Bekrop MHAYKIMU MarHuTHOTO IoJis. JleCTBUE MAarHUTHOIO I10JI Ha MPSAMOJIMHEHHBIN 1

MPOBOJHUK C TOKOM. 3akoH Amriepa. B3zanmoseiicTBue TOKOB. MarHUTHBIN MOTOK.

Pabora o mepemenieHuIo MPOBOAHUKA C TOKOM B MArHUTHOM TIOJIE.

JlelicTBue MarHUTHOTO TOJsl Ha JABMKymuiicss 3apsan. Cuna Jlopenma. OnpeneneHue 1

YAEIBHOTO 3apsifia. Y CKOPUTEIH 3apSKEHHBIX YaCTHII.

IIpakTHYecKkune 3aHATHSA (He NPedyCMOmpeHbl) -

KouTtpoJbHble padoThl (He npedycmomperul) -

CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
Tema 3.5. Conep:xxanue y4eOHOT0 MaTepuaJia 4
DNeKTpOMarHuTHas DOnekTpoMarHuTHasi WHAyKUua. BuxpeBoe nsnekrpuueckoe moje. CaMOUHIYKUHUS. 2
WHIYKIIHSL. DHeprusi MarHUTHOTO TOJS.

JlabGoparopHoe 3aHsTHE -

KoutpoJabHas padora no pasaeny 3. DJIeKTPOAMHAMUKA 1

CamocrosiTesibHas padoTa 00y4arommXxcst 8

WN3yueHue sBIICHUS 2JIEKTPOMArHUTHON MHIYKIUU.

Pa3nen 4. KosieOannsi 1 BOJIHBI 17

Tema 4.1. Conep:xanue y4eOHOT0 MaTepuaJia 3
Mexanuueckue Konebarenproe npmwxkenue. ['apmonmueckue konebanus. CBOOOJHBIE MEXaHHUYECKHE 1
KOJIeOaHusI. KoseOanus. JInHelHble MEXaHUYECKUE KOJieOaTebHbIE CUCTEMBI.

[IpeBparenue sHEpruu npu KosiebaTenbHOM ABMKEeHHH. CBOOOTHBIC 3aTyXaIOIIUE 1

MexaHH4YecKue Koyuebanus. BeIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHusl.

IIpakTHyeckue 3aHATHS 2

6. V3yuyeHue 3aBUCMOCTH IIeprojia KoieOaHui HUTSHOTO (MITH IPY>KMHHOTO) MasiTHUKA
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OT JUTMHBI HUTHU (MM MacChl Tpy3a).

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTesibHAs padoTa 00y4aOIINXCS (He npedycMompena)

Tema 4.2.
Yupyrue BOJHBI.

Conep:xanue y4eOHOT0 MaTepuaJia

ITonepeunsle U NPOAOIBHBIE BOIHBL. XapaKTEPUCTUKU BOJIHBL. Y PaBHEHUE ILUIOCKOU
oerymieit BosHbl. MaTEpdepentus BonH. [lonatre o nudpakimu BoIH.
3BYKOBBIE BOJIHBL. YJIbTPa3BYK U €r0 IPUMEHEHHE.

1-2

IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)

KouTpoJbHbIe padoThl (He npedycmomperul)

CamocTrosiTe/ibHasi padoTa 00y4alomuXcs (He npedycmMompena)

Tema 4.3.
DJIEKTPOMAarHuTHHIE
KoJie0aHusl.

Conep:xanue yueOHOro MaTepuajia

CBoOosHbIE 3JeKTpOMarHUTHBIE KosneOanus. [IpeBpaieHne 3Hepruu B KouedareabHOM
KOHType. 3aTyXalollue 3JIeKTPOMAarHWTHBIE KoieOaHWs. ['eHepaTop He3aTyXaromux
3JIEKTPOMATrHUTHBIX KOJIeOaHUN. BRIHYKICHHBIE IIEKTPUYECKHE KOJIeOaHusl.

[lepemennblii TOK. I'eHeparop mnepeMeHHOro Toka. EMKOCTHOE W HMHAYKTHBHOE
CONPOTHUBJICHUS TIEPEMEHHOTO TOKa. 3aKOH OMa JJIsl AJIEKTPUUECKOH 1IETH TEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH MEpEMEHHOTO TOKa. | eHepaTophl TOKa.

Tpancdhopmaropsl. Toku BeicOKO# YacTOThI. [lomyuenue, nepenaya v pacrpeacicHue
3JIEKTPOIHEPTUU.

IIpakTuyeckue 3aHATHSA
7. I/IHI[yKTI/IBHBIe U CMKOCTHOC COIIPOTUBJICHUA B LICTIN IICPCMCHHOT'O TOKA

KouTpoJbHbIe padoThl (He npedycmomperol)

CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena)

Tema 4.4.
DNEeKTpOMarHUTHBIE
BOJTHBI.

Conep:xanue y4eOHOT0 MaTepuaJia

DJEeKTPOMarHuTHOE TOJIe KaK OCOObI BUJ MaTepuu. DIEKTPOMATHUTHBIC BOJIHBI.
Bubparop I'epuia. OTKpeITHIN KOIeOaTenbHbIN KOHTYp. M300peTenue paano A.C.
ITonoseim. [loHATHE 0 pagnocBA3u. I[IpuMeHeHNE 3JIEKTPOMAarHUTHBIX BOJIH.

1-2

JlabGopaTopHoe 3aHATUSA

KoutpoabsHas padora no pasneny 4 KoneGanus v BOJTHBI

CamocrosiTes1bHas padoTa 00y4arommxcst
W3ydenune NeTeKTOpHOro paguonpuEéMHIKA U3 OTJIEJIbHBIX Y3JI0B

Pa3zgen 5. OnTuka
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Tema 5.1.

Conep:kanue y4eOHOT0 MaTepuaJia

ITpupona ceera. CKOpOCTh pacCIpOCTPaHEHUs CBETA. 3aKOHBI OTPA’KEHUS U IIPETOMIICHHUS
ceera. [losiHOE OTpaxeHue.
Jlunzel. ['na3 kak ontudeckas cucrema. OnTuueckue mpuOopHI.

1-2

JlabopaTopHoe 3aHsiTHE

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTesibHasi padoTa 00y4armmxcs
OmnpeneneHne ONTUIECKON CHITBI COOMPAIOIIEH JTMH3bBI

Tema 5.2.
BoiHoBEIE cBOMCTBA
CBeTa.

Conep:xanue y4eOHOT0 MaTepuaJia

Wutepdepenmus ceera. KorepeHTHOCTh CBETOBBIX JTyUEH.

Wutepdepennus B ToHKUX MieHkax. [lomockl paBHO#M Tonmmmubl. Konbiia HeroTona.
Hcnonws3oBanne naTepPepeHry B Hayke u TexHuke. Judpakuus ceeta. Judpakuus Ha
IIeTH B MapajulelbHbIX Jydax. [ludpakumonnas pemerka. [lonarue o romorpaduu.
[Tonspuzanus nmonepeyHsix BoJH. [lomsipuzamus cera. [[BoitHOE JydenpenoMIIeHHUE.
ITonapounel. [Qucnepcusi cBera. Buael cnektpoB. CnekTpsl ucnyckaHus. CHexTpsl
MOTJIOIEHHUS.

VYuerpaduoneroBoe u uHPppakpacHoe nznyyeHus. PeHrreHoBckue iyuu. Mx npupona u
CBOMCTBA.

JlaGopaTopHble 3aHATUSA

KoutpoabsHas padora no pazaeny 5. Ontuka

CamocTrosiTesbHasi padoTa 00y4armmxcs
N3ydeHue cBETOBOI BOJIHBI

Paznen 6. Di1eMeHTHI KBAHTOBOI (PU3UKH

Tema 6.1
KBaunrToBas omnruka.

Conep:xanue y4eOHOT0 MaTepuaJia

KBantoBas rumore3a Ilnanka. ®otonbl. Bremnuii ¢orosrnekrpudeckuii 3pdexr.
Baytpennuii potodddexr. Tumbl poTorneMeHTOB.

IIpakTyeckune 3aHATHSA (He NPedyCMOMPEHbl)

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTe/ibHasi padoTa 00y4alommuXcs (He npedycmompena)

Tema 6.2.
duszuka atoma.

Conep:xanue yueOHOTo MaTepuajia

Pa3BuTHe B3IIIA10B Ha CTPOEHUE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bostopoa. SAnepHas mogens aroma. OnbiTsl D.Pesephopaa. Moaens aroma Boopo/ia 1o
H.Bopy. KBaHTOBBIE reHEpPATOPHI.
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IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl)

KoHTpoabHbIe padoTsl (e npedycmompersl)

CamocTrosiTesibHAs padoTa 00y4aOIINXCS (He npedycMompena)

Tema 6.3. Coaep:xanue yueOHOro MaTepuaJia 5
®dusuka aTOMHOTO EcrecTBeHHass paAMOaKTUBHOCTh. 3aKOH paJHOaKTUBHOTO pacmaga. CrocoObl 1 1-2
anpa. HaOJI0/IEHUs M pErHCTpaliy 3apsHKeHHBIX yacTull. D dext BaBunosa — Uepenkosa.
Crtpoenue atoMHOTO siapa. JleeKT Macchl, SHEPTUs CBS3H U YCTOMYUBOCTH ATOMHBIX 2
anep. SnepHesle peakiuu. VckyccTBeHHasi paliOaKTUBHOCTD. JleJeHue TSHKENbIX siiep.
ennas saepHas peakuus. Ynpasisemas LENHas peakius. SIaepHslid peakTop.
[TonydyeHnue paguoakTUBHBIX H30TONOB U UX IPUMEHEHUE.
buonornueckoe neiicTBUE paguo aKTUBHBIX U3JIYYEHUM. DJIEMEHTAPHBIC YACTUILIBI. 1
IIpakTHYecKkne 3aHATHSA (He NPedyCMOmpeHbl) -
KonTpoabHbie padoThl 110 pazaeny 6. D1eMeHThl KBaHTOBOM (pu3uku 1
CamocTrosiTe/ibHasi padoTa 00y4aromuXcs (He npedycmMompena) -
Paznen 7. IBosonus Beesiennoi 4
Tema 7.1 Conep:xanue y4eOHOT0 MaTepuaJia 1
Crpoenue u pazsutue | Hamia 3Be3nnas cuctema — [Nanaktuka. JIpyrue ranaktuku. beckoneunocts BeeneHHOM. 1-2
Bcenennoii. [Tonsitue o kocmonoruu. Pacmmpsromasicst Beenennas. Moaens ropsueit BeeneHHOM.
CtpoeHue u npoucxoxaeHue ['aiakTuk.
IIpakTyeckune 3aHATHSA (He NPedyCMOMPEHbl) -
KonTpoabHbie padoTsl (e npedycmompenvt) -
CamocTrosiTe/ibHasi padoTa 00y4aromuXcs (He npedycmMompena) -
Tema 7.2. Coaep:xanue yueOHOro MaTepuaJia 3
OBonronus 3BE31. I'unote3za npoucxoxaenus ComHeuHol cucteMbl. TepmosimepHsiit cunHtes. [IpoGiema 1 1-2
TepMOsIIEpHOM dHEpreTuku. JHeprus CoaHIa U 3Be3/.
Oodonus 38e31. [Ipoucxoxaenne CoIHEUHON CUCTEMBI. 1
IIpakTuyeckune 3aHATHSA (He NPedyCMOMPEHbl) -
KountpoabsHas padora no pasaeny 7. DBomronus Beenennoi 1
CamocTrosiTesibHAs padoTa 00y4aIOIINXCS (He npedycMompena) -
JAuddepeHnupoBaHHbIi 3a4eT 2
Bceero: 88
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pazuo.

YCJIOBCKA.

N TCXHHUKH.

IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBHIYAJIbHBIX POCKTOB
Axnexcauap I'puropbeBuu CTosieToB — pyCcCKuil (pU3MK.
Anexcanap CrenanoBuy [lonoB — pycckuil ydeHblil, n300peTaTelib

AnpTepHaTUBHAs DHEPrETUKA.

AKycTHYEeCKHE CBOKCTBA MTOJIYIIPOBOIHUKOB.

Annpe Mapu AMnep — OCHOBOIIOJIOKHUK JIEKTPOANHAMUKH.
ACUHXPOHHBIN JBUTATEIb.

AcTeponbl.

ACTpOHOMHS HaIlIMX JTHEU.

AtomHas ¢usuka. M3oronsl. [IpuMeneHne paaiuoakTUBHBIX HU30TOIOB.
beckOHTaKTHBIE METObI KOHTPOJIS TEMIIEPATYPHI.

bunossipHbIe TPAaH3UCTOPHI.

bopuc CemenoBud SIxobu — ¢usnk u n300peTaTens.

Benuuaiimme oTKpbITUS PUUKH.

Bunel snexkTpruueckux pa3psioB. DIEKTPUUECKUE pa3psiabl Ha CIIyxkOe

Bnusinue nedexktoB Ha Ppu3nveckue cBONCTBA KPUCTAILIOB.
Bcenennas u TeMHas MaTepusi.

["anuneo ['anuienr — OCHOBATENb TOYHOI'O €CTECTBO3HAHMS.
["onorpadus u ee mpuMeHEHHE.

JIBr>keHME Tena NepeMEHHON MacChl.

Judpakiys B HaIeH )KU3HU.

Kunkue kpucTaisl.

3akonbl Kupxroga ais s51ekTpuueckoi 1enm.

3aKOHBI COXPAHEHHUS B MEXAHUKE.

3HaueHue OTKpeITHil ["annmes.

Urops Bacunsesuu KypuatoB — ¢u3uk, opranuzaTop aTOMHON HayKu

Hcaak HpioToH — co3aarens Ki1accuyeckoi Gusmnku.

Hcnonp30BaHue 3IEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepuCTUKU JIEMEHTaPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTepHUaa 1 €€ CBA3b CO CTPYKTYPOM.
KoHcTpykuus u BUIbI J1a3€poB.

KpuoanextpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTHH U UX UCIIOJIb30BAHHUE.

Jleonapno na Bunun — ydeHsblil 1 n300peTaTens.

MaruauTtHble u3MepeHust (MPUHIMUIBI TOCTPOCHUS MPUOOPOB, CIIOCOOBI

HN3MCPECHHUA MAarHUTHOI'O IOTOKA, MarHUTHOM I/IHILYKHI/II/I).

YaCTHII.

Maiikn ®apaneit — co3gaTesb YUeHHs 00 AIEKTPOMarHuTHOM TIOJI€.
Makc [1naHk.

MeTto MEYEHBIX aTOMOB.

Meroabl HaOMIOJAEHUSI U PETUCTPALIMH PATUOAKTUBHBIX W3IIYYCHHUH U
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Meroas! onpeneneHus IIOTHOCTH.

Muxans BacunseBnd JIOMOHOCOB — y4Y€HBIN SHIMKIIONEINCT.
Mopenu atoma. OmbiT Pesepdopna.

MonekynsapHO-KHHETUYECKAsl TEOPUS UAECATbHBIX Ia30B.

MonHus — ra3oBbIi paspsa B IPUPOIHBIX YCIOBHUSX.
Hanorexnonorus o MEKIMCLMIUITMHAPHAs o0JacTb

(dbyHIaMEHTaIbHON U MPUKIIAIHON HAyKU U TEXHUKU.

Mupa.

Huxomna Tecna: )ku3Hb U1 HEOOBIUAHBIC OTKPBITHS.
Huxkonaii Konepauk — co3marenb TEIMOLEHTPUUECKOW CHCTEMBbI

Hunbse bop — oaun u3 co3gaTeneii CoBpeMeHHOM (HU3HKH.
Hyxneocunres Bo Beenennon.

OOBbsacHeHue POTOCHHTE3a C TOUKU 3PEHUS PUIUKU.

OnTuyeckue sBJICHUS B IPUPOJE.

OTtkpeITHE 17} IPUMEHEHUE BBICOKOTEMIIEPATYPHOU

CBCPXIIPOBOAUMOCTH.

MalllnH.

[TepeMeHHBIN ANEKTPUUECKUN TOK U €TI0 IPUMEHEHHUE.

[1na3ma — 4eTBEpTOE COCTOSIHUE BEILIECTBA.

[TnaneTs COMTHEYHOM CUCTEMBI.

[TonynpOBOIHUKOBBIE TATYUKU TEMIIEPATYPHI.

[IpuMeHeHNE KUAKUX KPUCTAIIIOB B TPOMBIIIIEHHOCTH.

[IpuMeHeEHUE AAEPHBIX PEAKTOPOB.

[Ipupona peppomaraeTusma.

[IpoOnemMbl 3KOJIOTUH, CBA3aHHBIE C HCIOJIb30BAHUEM TEILIOBBIX

[IponsBoACTBO, IIEpEAaYa U UCIIOJIB30BAHUE DJIEKTPOIHEPTUH.
[Tpoucxoxnenne CoJTHEYHOU CUCTEMBI.

[Tee30nnexkTpudeckuii 3 PexT ero npuMeHeHue.

PazButne cpencrs cBA3U U paauo.

PeakTuBHBIE IBUTATENN U OCHOBBI PA0OTHI TETIJIOBOW MAIIUHBI.
PenukroBoe usnyuenue.

Pentrenosckue myuu. Mcropust otkpsitus. [Ipumenenue.
Poxnaenue u aBomronns 3Be31.

Poxs K. 3. IIn0IKOBCKOTO B pa3BUTUHA KOCMOHABTHKH.

CBeT — 3JIeKTpOMarHuTHasl BOJHA.

Cepreit IlaBnoBunu KoponeB — KOHCTPYKTOp M OpraHu3aTop

IMPpOU3BOACTBA paKeTHOKOCMquCKOﬁ TCXHUKMU.

Cunel TpeHusl.

CoBpeMeHHas CITyTHUKOBas CBSI3b.

CoBpeMeHHas (pu3nyeckas KapTHHA MUpA.
CoBpeMeHHBIE CpEeCTBA CBA3HU.

ConHile — MCTOYHUK KU3HU HA 3eMIIE.
Tpanchopmaropsr.

VYabpTpa3Byk (10JIy4eHHUE, CBOKMCTBA, TPUMEHEHUE).
YIpaBIisieMbI TEPMOSIIEPHBINA CUHTES.
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— YCKOpUTENHN 3apsSKEHHBIX YaCTHII.

— @®usuka 1 My3blIKa.

— @usnyeckue CBOMCTBAa aTMOCHEPHI.

— @DOTO3JIEMEHTHI.

— ®otoadpdexr. [Ipumenenue sBaenus Gporosaddexra.

— Xanc Kpuctuan Opcren — OCHOBOIIOJIO0KHUK 3JIEKTPOMArHeTU3Ma.
— YepHbI€ ABIPHI.

— [IkaJyia 31eKTpPOMarHUTHBIX BOJIH.

— DKonoruyeckre npoodaeMbl U BO3MOKHBIE TyTH UX PEIICHUS.
— DJeKTpoHHAas MPOBOJAUMOCTh MeTaIOB. CBEPXIIPOBOIUMOCTD.
— Owmunmumii XpuctuanoBud JleHi — pycckuid Gu3uK.

2.3 XapakTepucTHKa OCHOBHBIX BU0B Y4eOHOI JesiTeIbHOCTH 00yYA0IIMXCS

Conep:xanue o0y4eHHs XapakTepuCcTHKA OCHOBHBIX BH/IOB JeATE€IbHOCTH
o0yuawuerocst
BBeaenne YMeHus: MOCTAaHOBKH LIENEHN AEATEIbHOCTH, INIAHUPOBAHUS

COOCTBEHHOMW JNEATENBHOCTH JUISl TOCTHKEHUS
MOCTABJIECHHBIX LI€TIeH, MPEIBUICHHS BO3MOKHBIX
pe3yJIbTaTOB ATUX ACHCTBHI, OpraHU3alMi CAMOKOHTPOJIS
Y OIICHKHU MOJTYYEHHBIX PE3yIbTaTOB.

Pa3BuTHe criocoOHOCTH SICHO U TOYHO U3JIaraTb CBOU
MBICITH, JIOTUYECKH OOOCHOBBIBAThH CBOIO TOUKY 3pEHUS,
BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECETHHUKOB,
MpU3HABAas IPaBo JIPYroro 4esioBeKa Ha UHOE MHEHHUE.
[IpousBenenue uamMepeHus: PU3NYECKUX BETUUYHUH U OLIEHKA
TPaHMIIBI TOTPEITHOCTEH U3MEPEHUIA.

[IpencraBneHue rpaHullbl OTPEIIHOCTEN U3MEPEHUI NTPU
MOCTPOSHUH TPaPHUKOB.

YMeHue BbICKa3bIBaTh TUIOTE3bI AJIs1 O0BSCHEHUS
HaO0JII01aEMBIX

SIBJIEHUW. Y MEHUE Npeiaratb MOJIEIN SBJICHUH.
VYkazaHue rpaHull TPUMEHUMOCTH (PU3NUECKIX 3aKOHOB.
N3n0xeHne OCHOBHBIX MOJIOKEHUN COBPEMEHHON HAy4YHOM
KapTHUHBI MUDA.

[IpuBeneHne NprUMepOB BIUSHUS OTKPHITUH B GU3KKE Ha
MPOTPECC B TEXHUKE U TEXHOJIOTUU MPOU3BOJICTBA.
Hcnonb3oBanue MHTEpHETA /U151 TOMCKA HH(DOPMAITUH.

Pa3zgen 1. Mexanuka

Tema 1.1. [IpeacraBnenue MEXaHUYECKOTO IBIKEHUSA TEeIa
Kunemaruka YPaBHCHHUSIMH 3aBHCHUMOCTH KOOpJMHAT M IPOCKIMEH
CKOPOCTH OT BPEMEHHU.

[IpencraBieHre  MEXaHWYECKOTO  JIBIDKCHUS  Telia
rpadukamMy  3aBUCMMOCTH KOOPJAMHAT U  MNPOEKIHen
CKOPOCTH OT BPEMCHH.

Omnpenenenre KOOPAMHAT MPOUJEHHOTO MyTH, CKOPOCTH U
YCKOpPEHHUs Teja 1Mo rpadukaM 3aBUCUMOCTH KOOpJIUHAT H
MPOEKIIHIA CKOPOCTH OT BpeMeHH. OnpeieieHne KOOpAHHAT
MPOWJICHHOTO TYTH, CKOPOCTH M YCKOPCHHS Tella IO
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YpaBHEHHUSIM 3aBHCHUMOCTH KOOPAMHAT U  MPOEKUUH
CKOpPOCTH OT BPEMEHH.

[IpoBeneHue CpaBHUTENHLHOTO aHAIM3a PABHOMEPHOTO U
PaBHOIIEPEMEHHOTO JIBUKEHUH.

VYkazanue UCTIOJIb30BaHUS MOCTYTATEIBHOTO u
BpALATEIbHOIO IBUKCHUN B TEXHUKE.

[Tpuobperenue ombiTa pabOTHl B TPYIIE C BHIIOJIHEHUEM
Pa3IUYHBIX COLMAIBHBIX POJIEH.

Pa3paboTka  BO3MOXHOW  CHCTEMBl  JCHCTBUH U
KOHCTPYKIIUU

IUISL SKCIIEPUMEHTAIBHOTO ONpPEAeNICHUsT KHHEMAaTHYECKUX
BEJIMYUH.

[IpencraBnenne nHGOpMaK O BUAAX ABMXKEHHS B BHJE
TaOJIUIIBI

Tema 1.2.
3akoHbl MexaHnukd HproToHa.

Tema 1.3.
Cunel B ipupoze.

[IpumeHeHHEe  3aKOHAa  COXPAaHEHHMs  HMITyJbca I
BBIYMCIICHUS] U3MEHEHUM CKOPOCTEHM Tel IpU  HX
B3aHlMOIEUCTBUAX.

N3mepenue paboThl cUI W HM3MEHEHHE KHUHETHYECKOU
SHEPIruy Tea.

Brruucnenue paboThl CUI M W3MEHEHHMS] KMHETHYECKOM
SHEPruy Tesa. BeranciaeHne noTeHIUaIbHOW YHEPTUH TEN B

Tema 1.4. rPaBUTALMOHHOM ITOJIE.

3aKOHBI COXpPaHEHHUS B Onpenenenue NOTEHIUATBHOU SHEPIrumn

MEXaHHUKE. ynpyro1eopMHUPOBAHHOTO Tena o M3BECTHOMN
nepopMaIu 1 KeCTKOCTH TeJa.
[IpuMeHeHHEe 3aKOHAa COXPAaHEHMsI MEXAHUYECKOW SHEPruu
MpU  pacyerax pe3yJbTaTOB  B3aUMOJICUCTBUUA  Tell
IPaBUTAIMOHHBIMH CUJIAMU U CUJIAMHU YIIPYTOCTH.
Yka3aHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKH.

Pazgen. 2 OcHOBBI MOJIEKYISPHON (PM3UKHM M TEPMOAUHAMHUKHU
Tema 2.1 Brimonnenune 3KCIIEPUMEHTOB, CITy KalluX s

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
Wneanbubii ras

000CHOBaHMS MOJIEKYJIsIpHO-KHHEeTHYecKo# Teopun (MKT).
Pemenne 3amad ¢ mpuMEHEHHWEM OCHOBHOTO YypaBHEHUS
MOJIEKYJIIPHO-KUHETUUECKON Teopuu razoB. OnpeneneHue
MapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSHUU Ha
OCHOBAaHUU YpaBHEHUS COCTOSHUS HWICAIBHOTO Trasa.
OmnpeneneHre mNapaMeTpPOB BEMIECTBA B Ta3000pa3HOM
COCTOSIHUM M TMPOMCXOAAIIUX TIPOILECCOB MO Trpadukam
3apucumoctd p (T), V (T), p (V). DkcniepumMeHTanbHOE
uccrnenoBanre 3aBucumoctd p (T), V (T), p (V).
[IpencraBienwue B BuIe rpad kOB H30XOPHOTO, M300apHOTO
U H30TEPMHUYECKOrO TMpOIECCOB. Briuncienue cpeaHen
KHHETUYECKOW YHEPTHH TETUIOBOTO ABUKCHHSI MOJIEKYIT TI0
W3BECTHOM  TeMmIlepaType BeIleCTBA. BbICKa3bIBaHUE
TAIIOTE3 I OOBSICHEHUS! HAOIIOMAEMBIX SIBIICHUIA.
VYkazaHue TpaHUll MPUMEHUMOCTH MOJENH «HeaTbHbIN
ra3» u 3akoHoB MKT

Tema 2.2.
OCHOBBI TEPMOJIMHAMUKH.

WN3mepenne  kosmyecTBa  TEIUIOTBI B IIpoLeccax
TEILIONEPEIayu. Pacuer KOJINYECTBA TEILIOTHI,
HE00XO0AMMOTrO Il OCYIECTBICHUS 3aJaHHOT' O IpolLecca ¢
Temronepenayel. Pacuer usmMeHeHus: BHyTPEHHEH SHEPTUU
Ten, pabOThl M TEpPEeJaHHOrO KOJMYECTBA TEIUIOTHI C
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KCII0JIb30BaHUEM MIEPBOT0O 3aKOHA TepMOAMHAMUKH. Pacuer
paboTHI, COBEPIICHHOM Ta30M, 0 TpauKy 3aBUCUMOCTH P
(V). Bpruucnenune paboOTBl Ta3a, COBEPIICHHON IpH
U3MEHEHUHU  COCTOSHUS 1O  3aMKHYTOMY  IIUKITY.
Boruucnenue KIIJI mpu coBepiieHnu ra3oM pabOThl B
mporeccax U3MEHEHHsI COCTOSHUS 110 3aMKHYTOMY LIUKITY.
OObsicHeHHE TPUHIMIIOB JEUCTBUS TEIJIOBBIX MAIIIKH.
JlemoHcTpauus  ponu  GU3MKM B CO3MaHUU U
COBEPUICHCTBOBAHUM TEIUIOBBIX JABUrarenei. M3noxeHue
CYTH JKOJIOTHYECKUX TPOOJIeM, 00yCIOBICHHBIX padOTOMN
TEIJIOBBIX JABUTATENICH U MPEAJIOKEHUE IMyTH UX PEIICHHUS.
VYkazanue TpaHuIl MPUMEHUMOCTH 3aKOHOB
TEPMOJAMHAMUKH. YMEHHME BECTH JIUAJIOT, BBICIYLIUBATH
MHEHHUE OIMOHEHTa, YYacTBOBATh B JUCKYCCHH, OTKPBITO
BBIpaXKaTh U OTCTaUBATh CBOIO TOUYKY 3PEHHUS.

Tema 2.3.
CBolicTBa mapos.

N3mMepenne BIaXHOCTH BO3yXa.

Pacuet konmdecTBa TEIIOTHI, HEOOXOIMMOTO IS
OCYILIECTBJIEHHUS MIPOLIECCA NTEPEX0/1a BEWIECTBA U3 OJTHOTO
arperaTHoro COCTOSIHUS B APYTOE.

DKCHepUMEHTAIbHOE UCCIIEOBAHUE TEIIIOBBIX CBOMCTB
BemiecTBa. [IpuBeaeHre npuMepoB KAaMWJUISIPHBIX SBJICHUN
B OBITY, IPUPOJIE, TEXHUKE

Tema 2.4.
CBoiicTBa XUIKOCTEHN

Pacuer konmuecTBa TEMIOTHI, HEOOXOAUMOTO IS
OCYLIECTBJIEHUS MIpoliecca Mepexo/ia BEeIeCcTBa U3 OJIHOTO
arperaTHoro COCTOSIHUS B Ipyroe. JKCIIepUMEHTAIbHOE
HCCIIEIOBAHUE TETIOBBIX CBOMCTB BEIIECTBA.
[IpuBeneHne NprUMepoOB KaMWJUISPHBIX SIBICHUN B OBITY,
MPUPOJIE, TEXHHUKE.

Tema 2.5.
CaolicTBa TBEPABIX TEI.

HccnenoBanme MEXaHMYECKUX CBOMCTB TBEPABIX TEIL.
[TpumeHeHne GU3NYECKUX MOHATUN U 3aKOHOB B yU€OHOM
MaTepHaie npodecCHOHaIBHOTO XapakTepa.
Hcnonb3oBanue MHTEpHETA U1 TOMCKa HH(GOPMALIUU O
pa3paboTKax U NPUMEHEHUAX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTepHUaJIOB.

Paznen 3. DnekTpoguHaMuKa

Tema 3.1. Dnexkrpuueckoe
ToJIE.

Brruncnenue cui B3aUMOJICUCTBUS TOYEYHBIX
ANEKTPUYECKUX 3apsA/ioB. BrluncieHue Hanps>KeHHOCTH
JJEKTPUYECKOTO IOJS OAHOTO M HECKOJIBKUX TOUYEYHBIX
AIEKTPUUECKUX 3aPSI0B.

Brluucnenue noreHnpana 3JeKTPUYECKOro MOJIs OAHOTO U
HECKOJIbKUX  TOYEYHBIX  JJEKTPUUYECKUX  3apsJiOB.
N3Mepenne pazHOCTH MOTEHIMAIOB. M3mepeHue sHepruu
AJEKTPUYECKOTO  TMOJS  3apshKEHHOrO0  KOHJIEHcaTopa.
Brluncnenue sHeprum 3IeKTPUUECKOro MoJisl 3apsyKEHHOIO
KOoH/ieHcaTopa. Pa3paboTka 1uiaHa M BO3MOXKHOW CXEMBI
NEUCTBUHI AKCIEPUMEHTAIBLHOTO ONpeIeIICHUS
AJEKTPOEMKOCTH  KOHJEHCATOpa U  JAUDJIEKTPUUYECKOU
MIPOHUIIAEMOCTH BellecTBa. [IpoBeeHne CpaBHUTEIBHOIO
aHaJIM3a TPABUTAIIMOHHOIO U AJIEKTPOCTATUYECKOIO MOJIeH

Tema 3.2.
3aKOHBI TOCTOSHHOI'O TOKA.

N3MepeHrie MOIHOCTH AIEKTPUUECKOTO ToKa. M3mepenue
OJIC 1 BHYTpEHHEro CONPOTHUBIICHHS HMCTOYHUKA TOKA.
BelnonHeHne pacdyeToB CUiIbl TOKAa M HAIPsDKCHUM Ha
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ydacTKax JeKTpuueckux uemneil. O0bsCHeHUe Ha IpuMepe
AIEKTPUIECKOM 1enH ¢ 1ByMs uctounrkamu Toka (3/1C), B
KaKOM CJIy4ae UCTOUHUK JICKTPUYECKON SHEPTrUH paboTaeTt
B pEeXUME TeHepaTopa, a B KAaKOM — B pPEXKHUME
norpebutenss.  OmpeneneHue — TemIreparypbl — HUTH
HakanuBaHus. M3MepeHue  SIEKTPUYECKOro  3apsijia
anekTpoHa. CHATHUE BOJIBTAMIIEPHONW XapaKTEPUCTHKU
IMoJa. [TpoBenenue CPaBHUTEIHLHOTO aHaymza
IIOJIyIIPOBOTHUKOBBIX JUOJO0B U TpHOJ0B. Mcnonb30Banne
WuTtepnera st moucka MHGOpMAUU O MEPCIEKTHBAX
pa3BUTHUS IOJYIIPOBOJHUKOBOM TEXHHUKHU. Y CTAHOBKA
IIPUYMHHO-CJIEICTBEHHBIX CBSI3EH

Tema 3.3. DnexkTpuuecKuii TOK
B IIOJIyIIPOBOJHUKAX

Tema 3.4. MarautHoe mose

Tema 3.5. DnekTpoMarHuTHas
WHIYKLIUSA

N3mepeHnne WHAYKIMHM MarHUTHOrO NoJiA. Beruncnenue
CUJI, IEUCTBYIOIIMX HA MPOBOJHUK C TOKOM B MarHUTHOM
noje. Beraucnenue cui, AEHCTBYIONIMX HA AJIEKTPUUECKUN
3apsij, ABWXKYIIMNCA B MarHUTHOM mnosie. MccnenoBaHue
SIBJICHUN AJIEKTPOMArHUTHOM HMHIYKIMHM, CAMOWHIYKIIMH.
Breruncnenue sHepruu MarHUTHOTO Tmoyisd. OOBSICHEHHE
NpUHLIMIA JeHCTBUS  dnekTponBuratens. OObscHEHUe
MPUHIUIIA JEHCTBUSI T€HEpaTopa ANEKTPUUYECKOTO TOKa U
AIEKTPOU3MEPUTETHHBIX puOOPOB. OOBsicHeHHE
NpUHIUIA JeHCTBUA Macc-crieKTporpada, yCKOpHUTeeH
3apsKeHHBIX YacTull. OObICHEHNE PO MAarHUTHOTO TOJIS
3emiii B KU3HM PACTEHMM, JKUBOTHBIX, YEJIOBEKa.
[IpuBeneHne mnpuUMEpOB MPAKTHUYECKOTO MPUMEHEHUS
W3YYCHHBIX SIBICHUH, 3aKOHOB, MPUOOPOB, YCTPOUCTB.
[IpoBenenue CPaBHUTEIHLHOTO aHanmsa CBOICTB
3JEKTPOCTATUYECKOTO,  MarHUTHOTO M BHUXPEBOIO
INEKTPUYECKUX  mojedl. OOBsicHeHHe Ha  MpUMepe
MarHUTHBIX SBIICHUH, ToueMy (PU3UKY MOKHO
paccMaTpuBaTh Kak METAIUCHUILIIUHY

Pa3zgen 4. Koje0aHusa ¥ BOJIHBI

Tema 4.1. Mexannueckue
KoJe0aHusd.

HccnenoBanue  3aBUCMMOCTH  Tepuoja  KoJjeOaHMi
MaTEeMaTHYECKOr0 MasTHUKAa OT €ro JUIMHBI, MAacChl U
aMIUIUTYABl  KoneOaHuil. VccrmemoBaHue 3aBUCHMOCTH
nepuosia KojeOaHuil rpy3a Ha IpyKHHE OT €ro Macchl U
KECTKOCTHU TPYKUHBIL. Bbruncienue nepuoaa kosiaeOaHHi
MaTEMaTHYECKOr0 MasiTHUKA 110 U3BECTHOMY 3HAYEHHIO €TI0
JIUIMHBL.  Bbluncnenune mnepuoga KosiebaHWM rpy3a  Ha
IPYXKUHE II0 W3BECTHBIM 3HAYEHUSAM €ro Macchl U
KECTKOCTHU IIPYKHHBI. BripaboTka HaBBIKOB
BOCIIPUHMMATh, aHAJIM3UpPOBaTh, IepepadaTbiBaTh U
OpenbsBIATh  WHGOpPMALMIO B COOTBETCTBUU  C
IIOCTABJICHHBIMM ~ 3anadamu. [IpuBeneHue npumepos
aBTOKOJIEOATENbHBIX MeXaHHuecKkux cucreM. [IpoBenenue
KJaccuukanum KojieOaHui.

Tema 4.2.
Yupyrue BoJIHBI.

MN3MepeHnne uHBI 3BYKOBOM BOJIHBI 10 pe3yJibTaTaM
HabIroAeHu i UHTEpEpEHINH 3BYKOBBIX BOJIH.
HaGmonenne n oObsCHEHHE SBICHUW WHTEPPEPECHIINH U
Tudpakuy  MEXaHW4YeCcKux  BodH.  lIpencraBieHue
oOnactell MpUMEHEHHS YJIbTpa3ByKa M MEPCIEKTHUBBI €ro
WCIOJIb30BAaHUS B PA3JIMYHBIX 00ACTAX HAYKH, TEXHUKH, B
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MeaunuHe. V31okeHne CyTH SKOJIOTHYECKHX IPOoOieM,
CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJIH Ha OpraHU3M
JeJIOBEK

Tema 4.3.

DneKTpOMarHuTHbHIE KOJIeOaHus.

HaGmronenue ocruiuiorpaMM TapMOHHUYECKHUX KoJieOaHUH
Cuibl TOKa B uenud. M3MmepeHne 3IEKTPOEMKOCTH
KoHAeHcaTopa. M3mepeHue WHIYKTUBHOCTh KaTYIIKH.
UccnepoBanue sBIEHUS BJIEKTPUUYECKOTO pPE30HAHCA B
nocieaoBareNbHoN 1enu. [IpoBeneHne aHanorum Mexmy
buznuecKuMu BCIIMYMHAMHU, XapaKTEePU3YIOIIUMU
MEXaHWYECKYI0O M DJIEKTPOMarHUTHYIO KoJjeOaTelbHbIe
cucTteMbl. Pacuer 3Haue€HHUI CHJIBI TOKA W HANpPsDKEHUS Ha
3JIEMEHTaxX Ienu TMepeMeHHoro Toka. MccnenoBanue
npUHIUNA JeicTBusi TpaHchopmartopa. HMccnemoBanue
NpUHIIMNA JEUCTBUS TeHepaTropa IEPEMEHHOr0 TOKa.
Hcnonb3oBanue VHTepHeTa 111 moucka MH(pOpMAIu o
COBPEMEHHBIX CIIOc00ax mepeaayu MEKTPOIHEPTUH.

Tema 4.4.
DJIEKTPOMATHUTHbIE BOJIHBI

HccnenoBanue CBOMCTB  ANEKTPOMATHUTHBIX BOJIH €
MOMOIIbI0 MOOHMIIBHOTO TenedoHa. Pa3BuTre 1IeHHOCTHOTO
OTHOIICHUS K M3y4aeMbIM Ha ypokax (U3UKH 0ObEKTaM U
OCBaWBaeMbIM  BUAAM  JesaTenbHOCTH.  OObSCHEHUE
MPUHUUIIAAIBHOTO  Pa3iu4usl NPUPOABl  YINPYTUX U
3JEKTPOMAarHUTHBIX BOJIH. Wznoxenue CyTH
9KOJIOTUYECKHUX npooiem, CBSA3aHHBIX c
JNEKTPOMATHUTHBIMH ~ KOJICOAHMSIMH M BOJIHAMU.
OObsicHEeHHE  pONU  JNEKTPOMArHUTHBIX  BOJIH B
COBPEMEHHBIX HCCIIEI0BaHUAX Beenennon

Paznea 5. OnTuka

Tema 5.1.
IIpupona cBera.

[IpuMeHeHHe Ha TMpPaKTHUKE 3aKOHOB OTpPaXEHUs U
MpeJIOMJICHUs CBETa MpHU pelleHuu 3anad. OmnpeneneHue
CHEKTPAJIbHBIX T'PAaHULl YyBCTBUTEIBHOCTU UYEJIOBEYECKOTO
riaza. YMEHHE CTPOUTh H300paKEHUs TPEIMETOB,
JaBaeMble JUH3aMH. PacdeT paccTosHMS OT JIMH3BI [0
n300paxkeHus mpeameTa. PacueT onTu4ecKoi CUITbl TMH3BI.
N3mepenne pokycHOTo paccTossHus TUH3BL. McnbiTaHne
MOJeJIed MUKPOCKOIA U TEJIECKONa

Tema 5.2.
BosHoBEIE cBOMCTBA CBETA.

Ha6monenue SIBJICHUS uHTephEpEHITI
ANEKTPOMATHUTHBIX ~ BONH.  HaOmrogenwe — sBIEHUS
mudpakuy  JIEKTPOMAarHUTHBIX  BoJH.  HaOmiomenue
SBIIGHUSI ~ TIOJSPHU3AIMH  DJIGKTPOMATHUTHBIX  BOJIH.
WN3MepeHnne nMHBI CBETOBOW BOJIHBI IO Ppe3yJibTaTaM
HaOmoneHus: siBiIeHus uMHTEepdepeHuuu. Halmonenue
sBiueHus audpaknuu  cBeta. HaOmomenue — siBIeHUA
noJsipu3anuu M gucnepcuu csera. Ilouck pasmuuuil u
CXOACTBA MEXIYy IU(PAKUUOHHBIM U JUCHEPCHOHHBIM
cnektpamu. [IpuBeneHne NpuMepoB MOSIBIICHUS B IPHPOJIC
U HCIIOJIb30BaHMSI B TEXHHUKE SIBICHUI HHTepdepeHIuH,
Tudpakuy, TONSpH3allMM W JTUCIEPCUU  CBETa.
[lepeuncnenue MeTO0B MO3HAHMS, KOTOPHIE
MCIIOJIb30BaHbI IIPU U3YUYCHUH YKa3aHHBIX SBICHUI

Pazgen 6. Di1eMeHTHI KBAHTOBOI (PU3UKH

Tema 6.1

| Ha6monenne dorosnekrpuyeckoro adpdexra. ObbscHeHNE
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KBanroBasi onTuka.

3akoHOB CTOJIETOBAa HA OCHOBE KBAaHTOBBIX IPEICTABICHUA.
Pacuer MakcuManbHOW KMHETUYECKOM SHEPTUHU JIIEKTPOHOB
npu (dotosrnextpuyeckoM 3¢dpdexre. OnpeneneHrne padOThI
BbIXOJIa  DJJEKTpOHa Mo  TpaduKy  3aBUCUMOCTHU
MaKCUMAaJbHOW KHHETUYECKOW SHEPruu (OTORICKTPOHOB
OT 4acTOTHI cBeTa. MI3mepenue paboThl BHIXOa AJIEKTPOHA.
[lepeuncnenne npPUOOPOB  YCTAHOBKH, B  KOTOPBIX
npuMeHsieTcss  0e3  mHepHuoHHOCcTH  doTodddekTa.
OObsicHeHHE  KOPIYCKYJIIPHO-BOJIHOBOTO  JAyallu3Ma
cBoicTB (poTOHOB. OOBSICHEHNE POJTU KBAHTOBOM ONTHUKH B
pa3BUTUU COBPEMEHHOU pU3MKU

Tema 6.2. dusuka aroma.

HaGnionenne nuHeW4aTbix crekTpoB. Pacder uyacToThl M
JUIMHBI BOJIHBI MCITyCKa€MOTO CBETa IPU NEPEXOAE aroma
BOJIOPOJa U3 OJIHOTO CTAllMOHAPHOI'O COCTOSIHUS B APYTOE.
OOBsicHEHNE TPOUCXOXKICHUS TMHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa Y PA3IHUUS JTUHEHYATBIX CIIEKTPOB Pa3IMYHBIX
ra3os. Uccnenosanue JIMHEWYATOr o CIIEKTpa.
UccnenoBanne mnpuHOUna paboOThl JTIOMUHECIEHTHON
namnbl. HaGmronenne u oObscHEHUE MPHUHIMIA JAEHCTBUS
nazepa. IIpuBegeHue npuMepoB UCIONIB30BaHUS Jlazepa B
COBPEMEHHON Hayke U TexHuke. Vcnonb3oBaHue
WuTepnera nis moucka nH(GOpManuu O MEPCHEKTUBAX
MIPUMEHEHHUSI Jla3epa.

Tema 6.3.
®Du3uKa aTOMHOTI0 siApa

HaGntonenue tpekoB anbda-yacTull B kamepe Buibcona.
PeructpupoBanue SAEpHBIX M3IYYEHUH C TOMOIIBIO
cyerurka ['elirepa. Pacuer sHeprum CBsI3UM aTOMHBIX sIIEP.
Omnpenenenne 3apsaa U MacCOBOIO YKMCIIa aTOMHOTO S7pa,
BO3ZHUKAIOIIETO B pPE3yJbTaTe pPaJuOaKTHMBHOIO pacmaja.

Briuncnenune SHEpIuu, 0CBOOOXKIaroIIecs npu
pagunoakTUBHOM  pacnage. OmpeneneHue MPOIyKTOB
SIICPHOM peaKkuuu. Brruncinenue SHEpIuu,

ocBOOOXKIaroOIIECs pH sAAepHBIX peakuusax. [lonnmanue
MPEUMYIIIECTB U HEAOCTATKOB HCIOJIb30BaHUS ATOMHOU
SHEpPruu u MOHU3HUPYIOIIUX U3IIyYeHUI B
MPOMBIIIUIEHHOCTH, MEIUITIHE. W3noxenue CyTH
AKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C OWOIIOTHYECKUM
JNEWCTBUEM PaAUOAKTUBHBIX u3aydyeHui. [IpoBeneHue
KJIaCCU(UKALIUU STIEMEHTAPHBIX YACTHII IO UX HU3HUECKUM
XapaKTEPUCTHKaM (Macce, 3apsy, BpEMEHHU JKU3HU, CIIHHY
u T. 1.). [loHnManue eHHOCTEN HayYHOro NO3HAHMs MUpa
HE BOOOIIEC IS 4YeJIOBSYECTBA B IIEJIOM, a IJIS Ka)KJIOro
oOydJaromerocsi JIMYHO, IEHHOCTEH OBIAJICHUS METOJOM
Hay4YHOTO TO3HAHUsS ISl JOCTHIKEHHUS YycIiexa B JII000M
BH/JI€ TPAKTUUECKOU IE€ATETbHOCTH

Pasznea 7. DBomonus Beesrennoii

Tema 7.1
CrpoeHue u pa3BUTHE
Bcenennoii.

HaGmonenne 3a 3Be3gamu, JlyHol W TaHeTamMu B
Teneckorn. HaOmrofeHne CONMHEYHBIX MATEH C MOMOIIBIO
TEJIeCKONla M COJHEYHOro »HKpaHa. Mcmonbs3oBaHue
WuTepHera i1 TOUMCKAa M300paKEHUH KOCMHYECKUX
00bekTOB ¥ HHbOpMamuu 00 WX  OCOOEHHOCTSIX
OO6cyxneHne  BO3MOXHBIX  CHEHAapUeB  HBOJIOLUHU
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Bcenennon. HMcnons3oBanue HHTepHeTa sl IIOMCKa
COBpPEMEHHOW HWH(OpManuu O pa3BUTHH BceleHHOM.
Onenka wHopMamuu ¢ TO3MIUA €€  CBOMCTB:
JIOCTOBEPHOCTH, 0ObEKTUBHOCTH, MOJHOTHI, aKTyaJlbHOCTH
UT. 1.

Tema 7.2.
OBOJTIOLNA 3BE3I.

Brruucnenue JHEpruu, 0CBOOOXKJaroIIEHCs npu
TEPMOSIIEPHBIX  peakuusax. DopMyIupoBKa MpolieM
TepMosiiepHOl  sHepreTuku.  OOBSCHEHHE  BIUSHHS
COJIHEYHOM aKTUBHOCTH Ha 3emito. lloHumanuwe poisn
KOCMHMYECKMX  HCCIEJOBaHUM, WX  HAYYHOTO U
HKOHOMHYECKOro 3HaueHusa. OOCyXIeHHEe COBPEMEHHBIX

TUIIOTE3 O MPOUCX0XKAeHUU COJTHEUHOU CUCTEMBI

3.

3.1.

YCJOBUSI PEAJIM3AIIMA YYEBHOM JUCIUTLINHBI

Tpeb6oBaHus K MUHUMAJILHOMY MATEPUAJIBLHO-TEXHUYECKOMY
o0ecIeYeHNIo

Kabunet ¢huszuku, nadbopatopus.
O6opynoBaHue yuyeOHOTO KaOHUHETa:

oC

KOMITJIEKTHI CTICIIHAIM3UPOBAHHON yueOHOM Mebeny,

JIOCKa KJIaccHasl,

TIPOEKTOP,

IKpaH,

HarJIsIHbIE ITOCOOHS,

TEXHHYECKas JOKYMEHTAIHS,

KOMIUIEKT 3JIEKTPOCHAOKEHHS KabnHeTa (PU3UKH,

KOMIIBIOTEP C YCTAHOBJICHHBIM JIMIICH3UOHHBIM IIPOTPaMMHBIM
oOecIeueHueM:

Windows, MS Office, cnpaBoYHO-IONCKOBON  CHCTEMOW

«Koncynbrantllntoc», ¢ Beixomom B cetb «MHTEpHET» M goCTynoM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00Pa30BaTENbHYIO CPEY.
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3.2. UndopmanuonHoe odecnevyeHne 00 yuyeHUus
Ilepeyenb y4eOHBIX M3JAHUN, JONOJHUTEJbHON JIUTEPATYPHI,
HNuTepHer-pecypcoB
OcHoBHas JiUTEpPaTYypa:

1.KacesHoB B.A. ®usuka. 10 xnacc. bazoseiit yposens. / B.A. KachsHoB. -
Mockaa : [Ipocsemienue, 2023. - 480 c. - ISBN 978-5-09-103621-3. - URL:
https://ibooks.ru/bookshelf/390783/reading

2.KacesiHoB B.A. ®usuka. 11 knacc. ba3zoseiit ypoeHs. / B.A. KacbsiHOB.
Mockaa : I[Ipocemenue, 2023. - 288 ¢. - ISBN 978-5-09-101630-7. - URL:
https://ibooks.ru/bookshelf/390796/reading

JlonoJIHUTeIbHAS JINTepaTypa:

1. Wzeprun O.T. ®usuka: yuebnux ans 10 kinacca
oOmeoOpa3zoBarenbHbix opranuzauuid. / 3.T. U3eprun. — Mocksa: Pycckoe
cioBo, 2020. — ISBN rs_fiz_10. — URL.:
https://ibooks.ru/bookshelf/374943/reading

2. Uzeprun O.T. ®usuka: yueonuk s 11 kimacca o01ieodpa3zoBaTeabHbIX
opranm3aruii. / 2.T. Mzeprun. — Mocksa: Pycckoe cioso, 2020. — ISBN
rs_fiz_11. - URL.: https://ibooks.ru/bookshelf/374944/reading

3. Kabapauu O. @., OpnoB B. A., Oenunk J. E. u ap. / Ilox pen.
ITuackoro A. A., Kabapauna O. @.Ouszuka. 10 xmacc. VYdueOHUK.
Yrnyonéuusiii ypoBeub — M.: IIpocBemenue, 2021. — 416 c. — ISBN — 978-5-
09-077598-4. - DmekrponHas ¢opma yuebnmka — URL: https:/
catalog.prosv.ru/fizika--10-klass---elektronnaya-forma-uchebnikal3973

4. Kabapaua O. ®., OpnoB B. A., Osenuuk 3. E. u ap./ Ilog pen.
[Munckoro A.A., Kabapauna O.®. dusuka. 11 kmace. VYueOHUK.
VYrnyonéunsiii ypoens — M.: IIpocBemenue, 2021. — 416 c¢. — ISBN — 978-5-
09-077599-1. - DOnexrtponnas ¢opma yuyeOnuka — URL: https://
catalog.prosv.ru/fizika--11-klass--elektronnaya-forma-uchebnikal3974

5. ®uszuka: xonebaHus W BOJHBL. JlaGopaTOpHBIA MPAKTUKYM: yuyeOHOeE
nocobwue i cpennero npodeccuonansuoro oopasosanus / B. B. 'opiay, H. A.
NBanos, M. B. [Ilnactununa, A. C. Py6an; nox penakiueii B. B. 'opnava. — 2-¢
u3A., ucnp. u jgomn. — MockBa: M3garensctBo [Opaitt, 2021. — 126 c. -
(ITpodeccuonansuoe o6pazoBanue). — ISBN 978-5-534-10140-9. —-URL:
https://urait.ru/bcode/471693

6. Kanammnukos, H. I1. ®u3uka B 2 4. YacTh 1! yueOHHUK U PAKTUKYM JJIs1
cpennero mnpodeccnonHanbHoro obpasosanus / H. I1. Kamammwmkos, C. E.
MypaBbeB. — 2-¢ u3a., ucnp. u gom. — Mocksa: U3znatensctBo FOpaiit, 2021. —
254 c¢. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-534-09159-5. —
URL : https://urait.ru/bcode/471223

7. Kanamnukos, H. I1. ®u3uka B 2 4. YacTh 2! yueOHHUK U MPAKTUKYM JJIs1
cpeanero mnpogeccronanbHoro obpaszoBanms / H. I1. Kamammuwkos, C. E.
MypaBbeB. — 2-¢ u3l., ucnp. u gom. — Mocksa: U3narensctBo FOpaiit, 2021. —
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244 c. — (Ilpodeccuonansuoe odOpaszopanue). — ISBN 978-5-534-09161-8. —
URL: https://urait.ru/bcode/471915

8. byxapoga, I'. JI. ®usuka. MosekysipHas puszrka ¥ TepMOIUHAMHUKA.
Mertoauka npenoiaBanus: yueoHoe mocooue sl CpeTHEr0 MPo(PecCHoHaIBLHOTO
ob6pazosanust/ I'. [I. Byxaposa. — 2-¢ uza., ucnp. u jom. — Mocksa: M3gaTenscTBo
Opaiit, 2021. — 221 ¢. — (Ilpodeccuonansuoe odpazoanue). — ISBN 978-5-
534-01363-4. — URL: https://urait.ru/bcode/471101

9. Mycun, 0. P. ®usuka: konebGaHus, ONTHKA, KBAaHTOBas (HU3HKa:
ydeOHOe TlocoOme UIsd cpenHero mpodeccruoHanbHoro obpasosanus / 0. P.
MycuH. — 2-e u3f., ucnp. u aomn. — Mocksa: M3garensctBo FOpaiit, 2021. — 329
c. — (Ilpodeccuonanvuoe obpazoBanme). — ISBN 978-5-534-03540-7. — URL:
https://urait.ru/bcode/472307

10. MycuH, 1O. P. ®usnka: MexaHuka CIIIONMIHBIX CPell, MOJIEKYJISIpHas
dbu3rka W TepMOJAMHAMHUKA:  y4yeOHOe  Mocobue i1 CPEJAHEro
npodeccronabHoro obpaszoanus / FO. P. MycuH. — 2-e u3n., ucrp. u Jom. —
MockBa: MzmatenbctBo [Opaiit, 2021. — 163 c¢. — (IIpodeccuonansHoe
oOpa3oBaHme). — ISBN 978-5-534-03000-6. - URL.:
https://urait.ru/bcode/472305

11. Aizennon, A. E. ®usuka: yueOHUK U MPAKTHKYM JJISI CPEIHErO
npodeccuonanbHOro 00pazoanus / A. E. Aitzeniion. — Mocksa: M3naTenbcTBO
FOpaiit, 2021. — 335 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-
534-00795-4. — URL.: https://urait.ru/bcode/470950

12. Topnau, B. B. ®wusuka: kBantoBas ¢usuka. JlabopaTopHbIit
MPaKTUKYM: y4eOHOe TTocoOue it CpeaHero npodheCcCUOHATBHOTO 00pa30BaHUs
/ B. B.T'opnau. — 2-e u3f., ucnp. u goim. — Mocksa: U3narensctBo FOpaiit, 2021.
— 114 c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-10138-6. —
URL: https://urait.ru/bcode/471694

13. Topnau, B. B. ®u3uka: Mexanuka. DJISKTPUUYECTBO U MarHETU3M.
JlaGopatopHbIit MIPAKTUKYM: y4eOHoe nocooue TUTSt CpeIaHEro
npogeccuonansHoro oopazosanus / B. B. 'opiau. — 2-e u3n., nepepad. u J101I.
— Mocksa: UznarensctBo FOpaiit, 2021. — 171 c. — (Ilpodeccronansuoe
oOpasoBaHue). - ISBN 978-5-534-07608-0. — URL:
https://urait.ru/bcode/474441

14. Topnau, B. B. ®usnka. 3agaun, Tectl. MeTOAbI pelIeHus: yaeOHOe
nmocodue st cpenHero npodeccuoHanbHOro oopazosanus / B. B. T'opmau. —
MockBa: WMznmarensctBo [Opaiit, 2021. — 301 c. — (IIpodeccuonanbproe
oOpasoBaHue). — ISBN 978-5-534-08112-1. - URL:
https://urait.ru/bcode/474664

15. Kpasuenko, H. 10. ®usuka: yueOHUK W MPAKTUKYM JJII CPEIHETO
npodeccuonanbHoro ooOpasosanus [/ H. 0. Kpapuenko. — Mocksa:
N3patensctBo HOpaiit, 2021. — 300 c. — (IlpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-01418-1. — URL.: https://urait.ru/bcode/470671
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HNuTepHeT-pecypcesbl:

1. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.ht

ml - denepanbHbIA HEHTP HHHOPMAITIOHHO-00Pa30BaTEIILHBIX PECYPCOB

https://dic.academic.ru/ - Akagemuk. ClioBapH U SHIUKIIONEIAN

www.booksgid.com - Books Gid. DnekTpoHHas On0JImoTeKa.

4. globalteka.ru/index.html - TI'moGanteka. I'noGanbHas OuOIHOTEKA
HaYYHBIX

5. pecypcos.

6. window.edu.ru - EauHoe OKHO JocTyma K 0Opa3oBaTeibHBIM
pecypcam. st-books.ru - Jlyumras yaeOnas murepatypa.

7. www.school.edu.ru/default.asp - Poccuiickuii 00pa3oBaTeIbHBIN TOPTAL.

8. JloCcTymHOCTh, KauecTBO, 3 (HEKTHBHOCTD.

9. ru/book - DnekrponHas OMOIUOTEUHAS CHCTEMA.

10. http://www.alleng.ru/edu/phys.htm - O6pa3oBareinbHbIe pecypchl

11. UuTepuera — dusuka.

12. http://school-
collection.edu.ru/catalog/pupil/?subject=30 - Enunas
KOJUICKITHUS IU(POBBIX 00pa30BaTEIILHBIX PECYPCOB.

13.http://fiz.1september.ru/ - VYueOHO-MeTOAMYecKas ra3zera «DU3HUKAY.
dic.academic.ru - Akagemuk. CiioBapy ¥ SHIUKIIONEINH.

14. http://n-t.ru/nl/fz/ - HooOenesckue Jaypeartbl o
busuke. http://nuclphys.sinp.msu.ru/ -  Snepnas ¢buznka B
untepuere. http://college.ru/fizika/ - Tloaroroska k EI'D

15. http://kvant.mccme.ru/ - Hay4ro-momyisipHbI# (U3NKO-MaTEMAaTHIECKUNA
KypHai «KBaHT».

16. http://yos.ru/natural-sciences/scategory/18-
phisic.htm — EcrecTBeHHOHay4HBIH KypHaI aias Mojoaexu «IlyTte B
HAYKy».

no

w
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4. KOHTPO.JIb 1 OIEHKA PE3YJIbTATOB OCBOEHU
YYEBHOU JUCIHIUITJIMHbI

KoHTpoib u oOueHka

pe3yJabTaToOB

OCBOCHUA JUCIHITIIMHBI

OCYLIECTBIISIETCS MPEToAaBaTeIeM B MPOLIECCe MPOBEICHUS 3aHITHH, TEKYLIErO

U TPOMEXKYTOUYHOIO KOHTPOJIS,
VHJABUIYJIbHBIC 3aaHNUs, TIPOEKTHI.

a TakKXKXC BbIIIOJIHCHUA O6yqa}OHII/IMI/IC$[

Pe3yabTarsl 00yyeHus
(IMYHOCTHBIE, MPEeAMETHbIE, MeTANIPeIMETHbIE)

®opMbI M METO/IbI KOHTPOJIS ¥
OIICEHKH Pe3yJIbTATOB 00y4eHUs

JUYHOCNIHbIX .

YyBCTBO TOPAOCTM M YBAKEHUSA K MWCTOPHUH H
JOCTH)KEHUSIM  OTEUECTBEHHOM (U3MYECKOM HayKW;
bu3nueckn IrPaMOTHOE MIOBE/ICHHE B
npoeCCHOHATIBHON ~ NIEeATENPHOCTH U OBITY IpH
oOparrieHuu ¢ mpudoOpamMu M yCTPOMCTBAMU;

— WHIUBUIYaTbHBINA U / UK
rpyNnoBOM YCTHBIN OMpocC
— TMpoBepKa
IIOCTABJICHHBIX 3aJ1a4.

BBITIOJTHCHU S

TOTOBHOCTH K MPOJIOJDKEHUIO 00pa30BaHUS U
MOBBINICHHS KBaTM(PUKAIMU B U30paHHON
po(hecCHOHANEHOM IS TENILHOCTH U 00 BEKTUBHOE
OCO3HAHHE POJIU PUIUICCKUX KOMIICTCHITUI B ’TOM

—WHIMBHUIyaTbHBIN ¥ [ WK TPYIIIOBOM
YCTHBIN OIPOC

— HHJUBUAYaJbHAs UIIU TPYIIIOBAs
pabota (mpeacTaBieHUE BHITIOTHEHHOTO
3aJIaHus).

YMEHHE WCIOJIb30BaTh JOCTH)KCHUS COBPEMEHHOMN
bu3nYecKol HayKd W (U3UYECKUX TEXHOJIOTHH IS

IIOBBIIIICHUA CO6CTB€HHOFO HHTCJUICKTYaJIbHOT'O
pa3BUTHUA B BBIOpaHHOW  MPOQeCCHOHATBHOU
JACATCIIbHOCTH,

—HHAUBUIYATbHbIA U / WK TPYIIIIOBOI
YCTHBIN OIIPOC

—HWHUBUyaTbHas WIH

rpynmnoBas paboTa (IpeacTaBiIcHue
BBINIOJTHEHHOT'O 3aJIaHMs])

YMEHHE CaMOCTOSATENIbHO JO0OBIBaTh HOBBIC I CeOs
(1)I/I3I/I‘-I€CKI/IG 3HaHUA, I/ICHOJ'H:ByH IJIA 9TOTO I[OCTYHHBIG
UCTOYHUKN UHPOPMAITNH;

—HWHIUBUAYATbHBIN ¥ / WU TPYIIIOBOM
YCTHBIN OIIPOC

WHAUBUAyAIbHAS ~ WIU  TPYIIOBas
pabora (mpeacTaBiaeHNUEe BHITOTHEHHOTO
3a/1aHMSN)

yMEHUE BBICTpanBaTh KOHCTPYKTHUBHBIE
B3aMMOOTHOIIEHUSI B KOMaHJE IO PEIICHUIO OOIuX
3a/a4;

—HWHIUBUAYATbHBIN U / WU TPYIIIOBOM

YCTHBIN OIIPOC

UHAWBUAyAIbHAS ~ WIU  TPYIIOBas
pabora (mpeacTaBiaeHNUEe BHITOTHEHHOTO
3a1aHuUs)

YMEHHE YIIPaBIATH CBOEH IT03HABATEJILHOMN
JEATEIbHOCTBIO, IPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO HHTEJUIEKTYATHbHOTO Pa3BUT

-IIPOBEPKA BBINOJHEHHUS ITOCTABICHHBIX
3aj1ad.

-WH/IMBUYaJIbHBIA U [ WM TPYNIIOBOR
YCTHBIN OMPOC

Memanpe()/wemﬂblx:

HCIIOJIb30BAHUC PA3JIMYHbBIX BUA0B MO3HaBaTeIbHONI
NEeSTeNIbHOCTH  JUIsl  pelieHust (U3NYECKuX 3ajad,
IMPUMCHCHUC OCHOBHBIX METOOOB IIO3HAHUA
(HaOmroIeHHsI, OMMCAHUs, U3MEPEHHSI, SKCIIEPHUMEHTA)
JUIL WU3YyYEHMs pa3IMYHBIX CTOPOH OKpyXKarolen
NEeHCTBUTEIILHOCTH,

—HMHIUBUAYATBHBIN OMPOC
— TMpoBepKa
[MOCTaBJIECHHBIX 33124

BBITIOJTHCHU S

HCITOJIb30BaHUE OCHOBHBIX WHTEIICKTYJTbHBIX
orepanuid: TOCTAaHOBKM 3a7aud, (OopMyJInpOoBaHUS
TUTIOTE3, aHAIN3a U CHHTE3a, CPaBHEHMsI, 0000IIEHN,

—MHIMBUAYAJIBHBIN YCTHBIN ONPOC
— TpOBEpKaA BBINOJIHCHUS
IIOCTaBJICHHEBIX 3a/1a4

28




CHCTeMaTH3allNH, BBISIBJICHUS PUYUHHO-
CJICZICTBEHHBIX CBsI3€H, MIOUCKA aHaJIOTOB,
(GopMyTHpPOBaHUS BBHIBOAOB JUISI U3YUCHHS PA3TMYHBIX
CTOPOH (PU3UYECKHX OOBEKTOB, SIBICHUH U MPOLIECCOB,
C KOTOPBIMH BO3HHMKAET HEOOXOANMOCTh CTAIKHBATHCS
B npodeccuoHaNbHOM chepe;

yMEHUE TeHEpUpPOBaTh WJEU U OINPEICISITh CPENICTBA,
HEOOXOAMMBIC JISl X peaTn3alliy;

— HWHIUBUAYAJIbHBIN YCTHBIN OMpPOC
—TMPaKTUYECKUE 3aHIATHS (10 TEMaM)
— TMPOBEpKA BHITIOJHEHUS
MOCTaBIICHHBIX 3a/1a4.

YMCHHUC HCIIOJIb30BATh PA3JIMYHBIC HNCTOYHUKU [JIA
noyrydeHus: pusnueckord WHQPOpMaINH, OICHUBATH €€
JIOCTOBEPHOCTD;

—MHIUBUAYAJIBHBIA YCTHBIN OMPOC
—TMPaKTUYECKUE 3aHIATHS (10 TEMaM)

— TMpOBepKa BBITOJTHEHUS
MOCTaBIICHHBIX 3a/1a4.

YMEHHUE aHAJTU3UPOBATh U MPEJICTABIATH HHPOPMALIUIO
B Pa3IUYHBIX BUJAX;

—TMPaKTUUYECKUE 3aHATHS (110 TEMaM)
— MpoBepKa BBITIOJTHEHUS
MOCTaBJICHHBIX 3a]1a4.

YMEHUE  MyOJUYHO  MPEJICTAaBIATh  PE3yJIbTaThl
COOCTBEHHOTO  WCCIICIOBaHMS, BECTH JUCKYCCHUH,
JOCTYITHO M TapMOHHYHO COYeTas COJCpKaHUE U
dbopmbI IpeicTaBiIsieMo HHGOPMAITIH;

—TPaKTUYECKUE 3aHATHS (10 TEMaM)
— TIpOBEpKa BBITTOJTHEHUS
IIOCTABJICHHBIX 3a1a4.

NpPeoOMemHbIX.

c(OpPMHPOBAHHOCTb NPEACTABICHUI O POJIU U MECTE
(GU3UKY B COBPEMEHHON HAyYHOW KapTUHE MUPA;
NOHMMaHHEe (PU3NIECKOHN CYIIHOCTH HAOIIOIaeMBbIX BO
Bcenennoii siBnenuii, poau GU3MKA B POPMUPOBAHUHT
KpPYro3opa ¥ (yHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa
JUIsI pelIeHUs TPaKTUYECKHX 3a]1a4;

—WHAUBUIYATbHbIA U / WK TPYIIIIOBOI
YCTHBIN OIIPOC

— COOOIIeHNE Ha TPAKTHYECKOM
3aHATUU

BJIa/ICHUE OCHOBOTOJIaralouMu ¢buznueckumMu
MOHSATUSMH,  3aKOHOMEPHOCTSIMH,  3aKOHAaMHU U
TEOpUSMHU; YBEPEHHOE HCII0JIb30BaHUE (PU3NUECKON
TEPMHHOJIOTHH U CUMBOJIMKH;

—MHIUMBHUIYAJIbHBIA YCTHBIA ONPOC
— coo0menune Ha MPaKTHYECKOM
3aHATHU

BJIaACHUC OCHOBHBIMU MCTOJAaMU HAYYHOT'O IMO3HAHMU,
HCITOJTh3YEMBIMHU B buzuke: HaOII0ZICHUEM,
OTHCAaHUEM, U3MEPEHHUEM, IKCIIEPHUMEHTOM;

—MHIUBUAYAJbHBIA YCTHBINA OMPOC
—MHIUBUAyaJIbHAs paboTa
(mpeacTaBIeHUE BHITOJTHEHHOTO

MeXIy (pU3NUEeCKUMU BETUIHMHAMH, OOBSICHATD
MOJTyYEHHBIC PE3yJIbTAThI U JIeJIaTh BHIBOJIBI;

3aJIaHMs)

— coo0menue Ha MPAKTUYECKOM
3aHATHHN

—WHAUBUAYAIBHBIN YCTHBIN OIIPOC

— UHIUBUAYaTbHAS pabota
(mpencraBieHue BBITTOJTHEHHOTO
3a/1aHMSN)

c(hOpMUPOBAHHOCTHh YMEHHUS periaTh GU3HIECKUE
3a/1a4u;

—MHIMBUAYAJIBHBIA YCTHBIN ONPOC
COOOIIIEHUE Ha MPAKTHYECKOM 3aHSATHN

c(hOpPMUPOBAHHOCTh YMEHUSI IPUMEHSATD MOJTyYE€HHBIE
3HaHUS 7151 OOBSCHEHUS YCIOBUM MPOTEKAHUS
(bU3UYECKUX SIBJICHUHN B IPUPO/IE, MPOodhecCHOHATBLHOM
cdepe 1 Ui NPUHATHUS IPAKTHUECKUX PEUICHUN B
MMOBCEAHEBHOM KU3HU;

—WHIUBHUIyaTbHBIN ¥ [ WK TPYIIIOBOM
YCTHBIN OMPOC

—COo0O0IIeHNE Ha TPAKTHYECKOM
3aHATHU

— IpOBEpKa
IIOCTaBJIEHHBIX 3a]a4.

BBITIOJTHCHU S

29




c(OpPMUPOBAHHOCTH COOCTBEHHOM MO3ULIUH T10 —MHIUBUYaTbHBIH U / WK TPYNIIOBOM
OTHOWICHUIO K pu3ndeckoil nHpopmanuu, YCTHBIHN OIPOC

nonyqaeMoﬁ N3 pa3HbIX HCTOYHUKOB —COO6I.H€HI/IG Ha MPaKTUYECKOM
3aHATUHU

— UHIUBUAYaTbHAS pabora
(npencraBneHue BBIIIOJIHEHHOT'O
3a/1aHMsN)
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